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<rt^g_X\$-7]o\ ^ ^1^1 {METHOD AND APPARATUS FOR PROVIDING POWER OF 

LIQUID CRYSTAL DISPLAY} 

£ l^r ^efl^ <^^1^1» M-t^ifl^- ^^-£olc}. 

£ 3^ ^ ^1 ^XHlofl ttf^ cfl^ SA ]^ 1# M-T^iflfe- ^£0]^-. 

5L 4±r 5. 3<H1 ^^^^^ ^J^* ^1*1 M-B^xr ^-S. £ o]cf. 

£ 5^r £ 3*fl 51^*1 #<y-5)iM afll ^Al^^- ufEfifl^ 5jS£o]u]-. 

51 6^r JE 3^1 51*1^ ^-^S.^ 2j| 2 q-Eftfl^ S]S£olcf. 

5L 7^- 51 3^1 51^ ^ 3 ^a1^) S ufB}-^^ ^^£o]c|-. 

51 8^ 51 3^1 ^j^cq ^ 4 ^Al^l^- q-El-tfl^ 5lS.£olcf. 

51 9^ 51 3«fl 51 a] £ #<y-s)iM ^5 *UH» ^ifl^ ^S.£o]c]-. 

£ 10^ 7fl2 ^HHl rr}-^. ojj^ sa1 ^ 1# uJ-Ej-iflfe M-^^o]^, 

51 11^ 51 10<Hl 51^ ^^<^ ^^.g. ^Hl<5j M-Ef^^ 

51 12fe ^ 5fl^SAl^-^l^ ^^^s^fl 2.5V2] ^i-^^l<a-# nflo] EMIS ^. ^ 
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-£ 13£r *M oj}^^^^ ^^sj^oil 2 .85V^ ^*l<y-g: nfl^ em q 



10,110 : a^^H 
2,12,112 : EMnj ^-Sl-ei 
4,14,114 : t^e 
6,16,116 : DC-DC ^^7] 
51 : ^S7l 
53,63 : ^7] 
61 : 1^4^ t£S7] 
Q : #^ ^*1^7> 
R,VR,R81,R82,R91 : 7^%V 



1,11,111 : <a&i^oi^si s 

3,13,113 : cflolEi 
5,15,115 : 

52 : PWM ^]^7l 
71 : 3]#eflolEVL0D 
62 : PFM ^1^71 
CC92 : ?flsflA]E^ 
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711 €4. °13tr ^^S^l^lfe ^u>4 i^4)^>7> sfltqy. nfle ^(Active 

Matrix) ^^-g- , ^r^l 7l , H#5f^- -f-^l S^l^H ^-g- 

nT-E^^>-El( Thin Film Transistor; "TFT"£f ^")7 r 9X^. 

<26> £ 1^ #Efl<2] Q)j^ £Al ^^^ 7fl ^^ o. s ^ojcj-. 

m 7fl<2] n11olB^<y-i-(Dl ifl*l Dm)3f n 7fl£) TlM e &)-^]^(Gl iflxl Gn)°l 
H^r^M n JH^r^l TFT7} ^^511^(15)^, ^^3x)]^(i5)^ dlolE^^Il;(Dl 

vfl^l DmHl UMbU- ^^r>7l ^tr tllolE-1 3 5.(13)^ ^ 0 ] e efo] s. (G1 ^ Gn) 

°fl ^MJLl- ^<5>7l 7l]olH ^5]S(14)2f, "y&l^ol^^^dD^E^ ^7] 

^IJM- °l-g-*H cflo]E-1 ^2)5.(13)^ TflojE ^£|.S.(14)# aflo^^M E]-ojnJ 

^^#ei(12)^-, ^^^^(15)^1 ^s}^ t^r7l £ltr ^fr-^ ^7101 

'DC-DC ^^71'^ tr^)(16)l- ^wl^-cf. 
<28> Al^efl (10) fEfEjoj LVDSCLow Voltage Differential Signaling) 

711- -f-s)-^ -^71^1^, #^Jl ^ 3HEi(RGB)l- ^^HH ^2] 5.(11 HI 

^-i&>Jl ^.o^JfEi 3.3V^ VCC *i$-g- ^^^.S*! c]^l^ 5)^^>l- 

(11, 12, 13, 14)^ DC-DC ^«:7l(16)^l -g-^fltf. 

<29> ^^(15)^ ^ ^ -B-Bl7l^- *}o}6\] on^o] ^o^Cf. o] <5« % 3Xfl ^ (1 5 )^ <5> 

-¥- -^-el7l^ #6f| r-llolE^ol#(Dl xfl^l Dm)^ t^o] e s^s-CGl ifl*l Gn)^ ^J: 

^JESicf. c-llolE^oll-(Dl ^*1 Dm)-*}- Tfl o] e ej-o] s. (G1 Gn) ^ j^*^] ^ <g 
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Dn) ^3}-i(Clc)°fl ^-g-^Tll ^4. $)«H, TFT^ TflolE^^ *fl 

>flolSel-oi(Gl *fl*l GnHl 3^r3^, dfci£^S>g: *fl# t-IHEieKKDl DmHl 3 
^^cf. TFT 9] ^])o]^^ °JJ^^(Clc)^ sH^^Ml 3#£tK ^^^^ 

(15)3 #JjL #°fl*r ^ ^nflE^, ^e^Ei 31 ^^O] <g 

^^Cf. ZLE^ 5fl^^^(15)^] $-?)7)&3H- f>}^- $-2)7}$: ^HItt 31 

«fl^^- 0 l ^^3£fl^(15)^ ^^^(Clc) ^^Hl^r ^fl^AjEi 

(Cst)7> $<S^tK ^SSl^l 7fl3flAlE](Cst)^- ^^^(Clc)^ 5}-^^^-^ 7\}o]E,£\- 

o] A >oioii ^^sjTiq-, ^^-i(Clc)^1 ^ ^^^-efo] x\. 0 )<$ 

^3<H ^^^(CIC)^ ^^S>7fl -R-^Al7l^ ^^-i- 

E 1 ^3 3. (13)^7 Efojnj 3E f ^( 12 ) S H.Elo] cflolEi *|H4]J:(DDCH1 
*H *=Wi Ml^iJL CilolE^RGB)* ?f|2:3H) cfl-§-*Hr o>^5.ZL ^-p>^^-6.S. 

(13)7} ^33^ cflo]E] ti. ^^5]So11^ ^€^^"-2.5.^ 3.3V^ VCC #<g-°l ^"g" 

TIME ^5]S(14)^ EH uj 2Ef^(12)S.^fi] 711 o]E *lM ^(GDCHl 

*H XMmeJ-^CGl ifl*l GnH ^^^.S ^)o]b\7\ ^#5^ 

^^3fl^(15)^ ^B^l* <d^tb^. o) ?\}o]^ ^S)S(14)7> ^^Sl^ TflolJi 
o]* ^^S\S.o\)^ ^i^^^S-M) 3.3V3 VCC ^^-€4. 
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<a^5)^ ^MAr^ s^a]-^ ^ajAlJr-g- ol-§-*}a} ^ o] E 3.(14)* 

^l^Ais(DDC)!- 7flo]e ^c>|a]s(GDC)^ 7flo]E a^e ^^(Gate Start 

Pulse : GSP), TflojE ^(Gate Shift Clock : GSC), 7]] °1 1=. #^ 413: (Gate 

Output Enable : GOE) StKh}. cflo]^ ^H^IJUDDC)^- ^BfM 

(Source Start Pulse : GSP), ±i (Source Shift Clock : SSC), ±^ ^^ 

41 51 (Source Output Enable : S0C) , ^415: (Polarity : POL) S 4. IL^JL 

^Ei <gi|5]*f u^l^ ti^o. c-flolEKRGB)* 7.fl3^*M tflolEi ?-^3.(13H 

4. °1 Ef^o 1 ^J=#ei(12)» ^Al7l7l ^tr ^-^^ ^1^(10)^ ^^o.S^ 

<^3^r 3.3V^ VCC ^^ojcf. str, VCC eH^S 5S*b1(12) ifl-»jM| 

^ -f-H 5] S.( Phase Lock Loop : PLL)£] ^^^<y-o.S ^^^cf. ^^ji^^s^s. 
(PLL)fe EH D J (12)^1 <a^£l^ #^^1^1- «v^ 7 ]^w.e| m}-^ 

slfe- 7l§ ^^Hr^r «151*>J1 H #^Aijro} ^sHM: 3^«H 4*1^ «14-2- 

<?]Ei3i)lol^s| S (ii)^ LVDS(Low Voltage Differential Signaling) ^7]» 3.^*} 

°i ^1^^(10)^ ZLHfl^ flf^^ ^33^ 4l3:#^ ^^efl-S^; ^j^ 1 * 
S-Ojil^ ^1^^(10)4 Efo] 3E| E j( 12 ) A\o}6\] ^jg.*V Al^yflAi ^1- #o]7ll € 
Cf. ol <?]Ei 311} 01^2)^.(11)^ ^Al7l7l 3*1 ^^Ihfr *1^(10)£] ^^O.^E-1 

3.3V£] VCC ^^^14. 
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^E^loji^SClDS^-Ei EH nj 3E f ^( 12 )o]| ^5]^ ^IJl^ JH^Sj- ^§3Zf 

^ ^^-S. <?1*H ^s}^ ^^>^^ (Electromagnetic interference : <*1*>, 

3EAl*>^ EMI ^7} Sirf. 

DC-DC ^7l(l6)fe HA]«V>q Tl^EiS 3-fr*H a]^^(10)^ ^o^JfEi 

3.3v^ vcc 3i<3-g- hl^ #<g-*n ^^(15) oil ^s)^ ^«a-a: 

*Vcf. ojl- ^*H, DC-DC €^r7l(l6)fe- #3 <EH1 #3 ^W7l ^tr #^ ^ 

^^^7171 ^tr ^7l (Pulse Width Modulator : PWM)M- ^^^2}- 

<r ^S7l (Pulse Frequency Modulator : PFM)» X^-fb^. *£S7l^ ^^ 

^IH^IJI ^ElHl7> ^ DC-DC €*7l (16)^1 #^ n #^ 

^^l^H ^H^ls ^El«l# DC-DC ^^71(16)^1 #^ ^<a-i: €^ 

^^Mr i£S7l^r #^ i^^l^7>^ ^H^lJl ^3*Hr* ^ DC-DC ^^71(16)^1 #^ 

^°l7ii4, zl #^ i^^li^H DC-DC ^€r7](16)^ #a ;£<y- 

* ^i=h DC-DC ^«:7l(16)^ #^ 6V ol^-o) ydd 10 ^Tjl 

7l^^«a-(GMAl~10), 2.5~3.3Vf] VCOM , 15V o]>$<£) VGH -4V °1*>£) VGL # 

<y-o]cf. ^n>7l § # <y- (GMA1 - 10) ^ VDD o^fl ^-^^ ^^-o]cf. VDD £ 

oj-sj- ^-nl-71^^^ #n>^<£°-5*l El ^-^5)^(13)^1 VCOM 

€°« v ^r eflo]Ei ^ Si 5.(13)1- ^-n-^H ^^3Jfl^(i5)oll ^^q^l # 

•a-ol^. VGH TFT^ ^-^^°h v ol ^>o_ 5. i§^=l i^^S} s>o]^^^<y-_o s ^ 
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tIMe ^3)5.(14H ^S\3L VLL TFT^ SLZ.$.<S°-g. ^%^9] 3. 

^ < a-°l 3.3V3.*! Hlill^ ^7] ^o\] Aliefl( 10 )^ ofl^Aj^oj ^jr^s. 
2] ±V]^o] ^Jl EM 7} -g-*fl^°l oiq. g:^ ^i#*l EMIS #o]7l 



^^tt 3.0V ^ ^lo^ 

^ 3.0V *l<2<y 3-|r f^A^ tbcf. 
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<42> a. ^AHloll n}-^ ^^^g-^Wj-^^ 3.0V 

^ Aj^Bfl o. s «.Ei og^y>^ ^^1^ *1J:» ^&|*>7l c^]^ a?^*^ 

^ 3.0V ulnvoi ^ ^j-tj.'. 

<47> ^. m-^o} AjAl^^l ofl^^j^^ ^-g^-g^TT AliBflO. S .H. E ^o 1 

^3^, ^^fl^l ^o] E -1^. ^^-*>7l ^1 °1 ^ ^^^S.^-, ^^fl^l i^^i 
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71^ 6V °1#3 VDD VDD ^-tfsH iH^^r ^>7l^^i<y- ^ 2.5 

3.3V^1 VCOM #<?M- tHS^. 
<so> ^]o|o| 4^ ^^5.^1^1^) ^^^#^-AH SHJ-SlS-fe 

^E^l* S^«V7l 41 ^2:71 # ^ltb^. 

^^l^>sq-, #^ i4l*1^7>si ^H^ls* ^5^1-71 41?}- *fM4IJi ^MM^, *fl<H 
71 413: efl#eflo]E^ ^wl^. 

<53> ^tgfil ^Al^jcll ^^JE^l^l^ ^4i^^Hl <&°]X\, #<£l%3-±t 

*$<LsL^B\<>\ #4I^ 0 *M: £-<y-<5}7l 4ltb ^tal^-cf. 
<54> -a ^Al^ofl rrfs on^^^]^ ^^^^^ofl flo^, #<y-s)5.^ a]^ 

^ O.^Eio] ^^.g. ^^ }7] ? fl2flAlE^ ^-Wl^-tf. 
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<55> ^ cf^ ^Al^ofl ttf^ ofl^S^l^l^ ^^-g^lfe 3.0V 

t^Rr A]^Efl 2l . j ^^^ov^. ojej «>o> ^&|*>7l Jfl^ 3<H-£ 

<57> ^. ^Vtgo} ^Al^o!] 4H ojj^^^o} ^-g^^H 5Uo^, t^ig SI 

^i^^ Al^Efl o. s «. E ^ ^71^1^, ^^Jr ^ ^^11 t^o, cilojEil- <ge| o] 

^«r7l^ 6V VDD ^7} VDD ^-^M ^M^^ ^ 2.5 

ifl*l 3.3V^ VC0M ^^g- ^ v ^*>^ ^J-g- ^^S. ttcf. 

<59> o]5:> ( £ 3 ifl^U H# W>^-3)t!: ^HH cfl^H ^*>7) 

*lcf. 

<60> £ 3 n ^ £ 4f ^- ^<3] ^1 ^Al^ofl 43 otj^SAl^^l^ oH^^ 

(5)4-, °lj^sfl^(5)^ ^olE^oi-i-(Dl vfl^l DmH ^H^* ^-g-S}7l ^ t!: ^H^ ^ 
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5]S.(4)1- ^^^7] eH^o 1 3E f ^(2)<4, ^^^^(5)<=H1 ^£]^r ^-g- #^1- 

71 DC-DC ^«-7l(6)^, Al^efl(i 0 )o.s«-Ei VCC #<?M- #^71 # 

#3*3.(7)* ^1^. 

<61> Al^Efl(lO)^ ZLSfl^ ^E f ^o] LVDS ^711- ^/^Jg ^-71^1^, 

^!J[. ^ oflolEKRGB)* ^E^H^sa)^ -^-g-^ji ^o^fE] 3.3V^1 
VCC #€##il3*l ##i)3(7)s]- DC-DC ^«r7l(6)^l 

<62> ^^3J(]^(5)^r £ 1^1 £^1^ ZL 34 Q^SlS, 

<63> c-Ho]E| ^5|5L(3)^r B}-o] nj s E ^ ( 2 )£_ JfE^ ^ o] E| *)H ^(DDCHl -g-^> 

°} ti]^ o_ dHEKRGB)-!- TflSSHl tfl-g-*Kr ^t^oj.O.S ^^n. 

#v}#<$Sr ll]°]B\Z±0]^ m ^ ^ofl ^^-t}. O] ciHEi ^3^(3)7} 

^^s]^ tfloiE] ^.Ej-oiti. ^^sis^i^ ^^^^^^i 3.3V14 3.ov oi^-s] cvcc ;d<3- 



<^ i^i* 7ll^E}o!t(Gl ifl^l GnH SLS. t\)o]B\7} ^S\±= ^ 

^^(5)^ ^E|-o]* ^Efl*lcf. o) TIME ^3^(4)7]. ^o]E £LBfol tL 

^s^oflTir ^d^^te^ 3.3VM- 3.0V *1 ^ CVCC &<&o] rcj-^ , Tfl 
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<^£}^ ^M/^g ^7l^lS^ TflojE ^^-21^(4)1- 

^IJKDDO-I- iH^^. =L*)3L H]-o]n o l ? E f ^(2)i, <?]EHH^3]5.(1)# ^-B-^ A] 
r±:^(10)^ ZLEfl^ ^ jE^ EA JfE^ ^ ^ ^ - ^ ^ ^ q ^ C-fl o] B] (RGB)* ^fl^l^H 
OH^I ^-§-2]5.(3H ^tH}. °1 Bfolnj 3E f ^(2)f ?] 7] ^ 

^1^^(10)^ .2.5.-^ 3.3VH- 3.0V *ln>sl CVCC ^^^1^. 5Eth CVCC 

^<y-^ Bfoinj € .e 1 . e ^(2) iflj^ofl ^^1^ ^ A oKlL^JEs)S (Phase Lock Loop : PLL)^1 
^^O-S ^^-^cf. 14^, eH^ 1 aE|e]( 2 )^ 3.QV ^^<a-o.S 

^E^lol^Sl^d)^ LVDS ^^l7l# Al^Bn( 10 )o] ^Efl^ 3E|.jj JeL E-] 

^1^1-^ #°« V 3l»i^- ^JI ^4^1- fe^AS^l ^l^(10)-2}- E}C] nj ^JE^ 

^ ^-^^^ Al^^(io)^ ^ o_s.jh.e1 3.3Vi4 3.0V n]^6) cvcc ^oj-ol 

^3 5.(1)^ 3.0V x-l^ov^s. ojrf. ol 

5^ °jB^lol^El(l)^ Bl-Ojnj SE-g-e^) iflofl ifl^ 61cf. 

DC-DC ^7l(6)Tr £^1^1 T^E^-fr ^-H-*>6l Al^( 10 )o} ^^0.^.-«Ei 

°J^Sl^ 3.3VS1 VCC ^-g- SEtt #°w v *}<*l 6V 61-aI-o} 2 .5~3.3V^ VCOM 

^>7l$^^-(GMAl~10), 15V <>l^-o] VGH ^ -4V 6l§>6) VGL #<g^. 

t}. °l-fr ^*>^, DC-DC ^«:7l(6)^ #^ ^ofl ^Qf>}7) #^ 
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#<3-*l7l7l ^tb ^2:71 (PWM) 4 ^^^5}-^ ^^7l(PFM)# if-W. 

°1 DC-DC ^71(6)^-^ VDD VCOM ^SM^^CGMAl-lO) , VGH 

^ ^ VGL °-fl^5fl^(5)^ ^SM^h ^, VDD 3He^ ^^v 

*V 312:4 2^Hb 3)2^1 sfl^Rr #<y-iLS*l cfloiE^<y#(Dl ifl^l Dm)# ^-fH^H ^ 
^€(Clc)^ sMi^ofl ^-^4. ^>7l$^«a-(GMAl~10)^- ^?_>7jl^#^ 
*fi^Hr ^^S.^ cflolE^ols-CDl tfl^l Dm)* ^-fM^H <^^(Clc)£) SBi^^Ml 
VGH i«^4 ^lfe^^S*] ofl^2il^(5)o] ^oiEefoi^-CGl 

GnH ^^slJl, VGL *l<y-^r i^^l S-f^sl^^S.^ ^^3fl^(5)^l 7)}°)^ 
^91^(G1 ^4 GnHl ^-g-^tf. ttfeM, ^3 DC-DC ^^7l ^- ^^*}7l ufl^g-ofl 

^li ^Al^ofl 4= D c-DC ^*7l(6)^ ^5flS] DC-DC ^4 j&^-g; 7>:*14. 

#<y-£|5L(7)^ 4^(10)^ ^o^JfEi ^-g-s^ 3. 3V oj vCC 3.0 V 

^4^(4)4 ^-o] u)^]^ai^^ <^^r n ^^m^l^^ ^H^W S o.^e|^ 
°J^Rr SlS4i7l-ol ^#<g-g. ^"^^4. °1 ##3^(7)^ 51 5 ifl*l £ 94 

^-o] fA£ ^2:71, ^4^ ^71, efl^eflo]Ei, ^-f=f°}^ (Low Drop Out : 

LD0) 2^4, 4*J-, 7flsflAlE^ ^.o^ VCC #<£* ^ V W. °1 ^-^515.(7)^ 

<^j=l 2)S^7>^ ^ $14. <^m^ ( #<S$\3.(7)^ VCC ^ 

CVCC ^°g-* <?]E^loli 43.(111)4 Efolnj 3Efe](n2)i ^^-el-ji VCC 
^°w v * ^H^i ^4^(113)4 ^4^-(114Hl t^S. & 
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< 69 > £ 51- ^-^4)3.(7)^ i^#°*Hr di$\*\±A<A)Q, 

* tf^l^l €2:71(51)^, 7l§ ^^Hr* *>S*M ^ *V ^71(53)^, 
^i^- ^^71(51)1- ^]^*>7l ^t!: PWM ^1^7] (52)» ^HlW. 

<70> lif ^^71(51)^ PWM ^l]<>|7l(52)^ *H ^7l(53)S.^-B] ^^5]^ 7]^ 

<7i> PWM 71(52)^ ^Elwll- *H*Rr ^H^lJll- €^ ^271(51)^1 f^tAS 

^ ^i^- ^271(51)1- ^H*Vtf. 

<72> 7fl3flAlEKC)^ #^^7H1 CVCC 7-1 ^>J1 ^ #7} <2} ^oj-^o. 

<73> 3= 6* ^S*}^, #^5.(7)^ #^^<a-# ^«:*}7l ^ #^ i^^^7>(Q)^ ( 

* 7 J-°»^l7l7l €^71(61)^-, 7l§ ^S*>7l ^71(63) 

$h €^ ^^71(61)1- *lH^-7l PFM ^1^71(62)1- ^lW. 

<74> ^^sj.^ ^271(61)^ PFM ^1^71(62)^1 *1H *H ^^l7l (63)5^- ^^£l^ 

7l^ ^^Hr* s^t^s^i i^^li^KQ)^ ^r/.°-^ eq-o] *iH^H CVCC ^^l 
^<a-eflt# 2^*>7fl =}t}. ^Hai^^I ^sK-7} CVCC ^^l ^L^^l^o] ^ 
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<75> PFM *lH7l(62)^r ^r^Hr-fr *H*Rr *lH^l« I^^Ht ^7)(6l)°\] 

o.S.V\ ^S7l(61)» ^H^lcf. 

<76> 5H3flAiBKOfe #^^hi ^^°] cvcc ^^>ji #<y-^-s-* 

<78> efl^eflolEi iE^ c ^.o].-g. 2^71(71)^- 7l§*l<y-(Vref )-4 ^ll^'SM: «1 

°u v -§- CVCC ^^4. °1 efl^eflolE^ 2E^ S.^-=l-o>^- ^7](71)<>fl & 

°H, £:tt*11KR,VR)3 7}^^-%>(VR) 7]^^<a-(Vref)^l 2*<H1 <^*fl CVCC 

<79> 5L 8# ^2^3, ^-^3.(7)^ ^- < a-^%KR81,R82)^r ^wRl^K 

<so> ^-^%V(R81,R82)^ ^£)xr &<&*M ^ VCC # 

°^^r. °] ^•^■^%>(R81,R82)2l t^SJM S^s]^, CVCC ^^efl'gol 

<8i> £ 9-^ #<y-i)5L(7)^ 7l7^<a-^(GND)^ #^cj7> a}o] o\] 34=.^ 7fl2fl 

^(C92)# 

<82> nn^UC92)^ 7>A1^ -§-i£& nl^- VCC ^-ir ^<*H ^^-JL 

S.^ CVCC ^SJ-i: #^ ol ?fl^AlEKC92)^ ^*fl CVCC $.<&s£\ 
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efl^ol s^tf. <a^^>fif #^^> 2]1 ^^-(Rgi)^ ^e. 

<83> £ 10 ^ £ ll^r ^HH nHE- ^S^R^l* 

<84> £ 10 ^ £ 11* &2i^, 1^°] A]2 4= ofl^ S Al^]^ ofl^3ifl 

^(115)^1-, <5fl^3)m( 115)^1 ^l°lBie1-^l-i-(Dl vfl*l DmHl ^H^l- ^f>}7] t\]o] 
B\ ^^^(113)^-, 7llolE^.o]s.( G1 ^ Gn)o11 ^^> 7 ] ^l^lS ^P- 

^ 7])o)i= ^^2)^.(114)1- ^H*|-7l ^t!: ^oltg 3E fe j( 112 )$). ) ^^^^(115)^1 
^"^^ ^°*M- t^S^M DC-DC ^«:7l(116)# ^-wl^cf. 

<85> Al^Efl( 110 )^ HHfl^ ^E^e^ LVDS ^Al7l# -f-^H T^/t 3 ^ ^71^151, #3 

US. ^ ^lolE-1(RGB)l- ^E-l^ol^sj^dlDofl ^<?>JI ^CL^-JfEi ^E)^- 3 0 V ^ 

^ CVCC ?A°J-^ ^.Q&'SSLS-^ 5\3.±x}^ail, 112, 113,114)21- DC-DC <£«:7l 

(116)^1 ^^cf. 

<86> «5fl^5fl^(115)-8r £ 3<=»fl JE^S} ZL ^ JlJ- ||2jO S ^^^>Cf. 

<87> cflolE] 3.(113)^ El-Olnj SE-^d^S.JfE^ cfl E^ *)] o] A] Jl(DDCHl -g- 

tflolEKRGB)!- TflS&ofl tfl-g-,^ of^ZL ^-u^o^o^ ^^g> 
-H Zl oj-^n ^olE^o]l-(Dl i^^l DmH ^-g-fiq-. ol oflo]E^ 

^33(113)7} ^^5]^ cHlojEi JE.eH^ ^^2]S^1^ ^*l<y-°.3*] 3.0V 
CVCC 3«g-o} ^#^rf. 
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<88> TflolH ^3)3.(114)^ Bj-o]nJ 3.3 (112)5.^^ TIME *lH Al^CDO^H -§- 

^-^H 7flo]Ee).o]s.(Gi ifl^l GnH ^1 °1 7> 

^^211^(115)^1 ^^ej-o]^; ^ifl^Cf. o] TlHE ^^2]5-(114)7> TlH^. 

c^-oU± ^i^^^^-S^ 3.0V CVCC &<&°] 

<89> B|-o]nJ ^E^e^(H2)^ o]Ei 311 ol^s] 5.(111)1- 3 *1^(110)£] ZLEfl^ ^ 

Hl-e.^«-Ei 9j ^ 3 4^/^ ^71^1^^ #^^1^1- Tll^lS ^3)5. 

(114)# ^H^>7l ^ 7110]^ ^c^Alsi(GDC)^ cfloltj ^5)5.(113)1- ^l^l^l ^ 
^H^i *lH*l5L(DDC)» ^Stt^. ^Ml-aKll2)^- ^B^lol^sls. 

(Ill)* ^1^^(110)^1 ZLHfl^ ^^51^ xq^l^ Wl^^. cflolEi 

(RGB)S *fl33«H ^^5.(113)^11 °1 ^o]xg 2E t el(ll2)f ^i 2 - 

^17171 W X|i^(i0)£] ^^3.^ SJ^S)^- 3.0V nltVS] CVCC ^°« v 

o]rf. CVCC Ej-o]^ 3E|ej(n2) tfl^-oil ^^1^ 3KVji^^sl5(Phase 

Lock Loop : PLL)^ ^^J^S. ^£i=l-. 

<90> 21] o)^s| 5.(111)^ LVDS ^71!- Al^Efl(HO)^ HBflSj SE f ^ S 

^-Ei ^ ^ si ^ a]s#s1 ^l^efl^ ^sHrl- Al^^dio)^ El-ol pi 

^•5.1-^(112) a>°H ^^.«1 ^l^tiH^i #°l7ll ^q-. °1 olE^lol -^2] 3.(111)* 

^^^17171 ^tb Al^ufl(io)oi ^^o_5^- El <^s1tt 3.0V *1^ CVCC # 

°« v °l °1 Si 3 *M ^3.(111)^ El-ol ^ «lr&|(112) xfl^€ ^rS. 

<9i> DC-DC ^7l(116)fe ?^Elf ^1^(10)^ £^.03.^ 

ojas)^ 3.QV ^l 1 ?]:^ CVCC ^ 6V yDD 2.5-3.3V 
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VCOM ^>7l§^<a-(GMAl~10), 15V VGH ^ -4V VGL 

o]i- DC-DC ^71(116)^ #3 ^EH M^itf-Sr ^W^l fl* # 

&<&-s}7]^ 71 7l ifl^ 1^-3- ^2:7l(PWM)l4 1^5)-^ £^7l (PFM)# 5. 

^tf. °1 DC-DC ^«r7](H6)S.^-Bl #^3^ VDD VCOM #*}7l$*l<y- 

(GMA1-10), VGH ^ ^ VGL ^^sfl^(115)<Hl ^^m. 

<92> £ 12 ^ £ 13^r ^^1^*1 3] ^€^°« 1 ' 0 1 ^"°>^ H ^l^^H EMI 

<93> [JE. 1] 



an 


LP150>65 




Wlnfcc H 




1024>768 




ESCS 30 


Ellil PC 


DELL 




LG. PHILIPS LCD 3m CH 



< 94 > £ 12^=7 SL 14 a]^ sn^S^l^l^ ^SlSofl 2.5V^ *I€^°*M: 

nfl^l EMI^}- ial^-Sr ^^4. 

<95> S 2^ 2.5V^ ^ISlSlSHM ^r^Hr^ EMI^ ^5\o]v\. 

<96> 
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IS. 2] 







50.76 


20.88 


53.64 


21.62 


59.52 


23 . 75 j 


65.40 


21.41 


74.28 ! 


25.33 


81. 12 


30.07 


82.80 


24.57 


97.80 


23 . 70 ! 


1UU . Uo 




118.92 


27.84 


122.16 


28.91 


132.60 


24.46 


157.08 


| 32.58 


166.08 


33.23 


174.24 


28.93 . ! 


199.92 


30.54 


210.36 


25.51 


229.08 


25.02 


262.56 


j 30.37 


298.32 


28.28 



<97> 5. 13^ 5. 14 a]^ ^^2.^1^131 2.85V^ ^^-i: 

uflfil EMI4 ^til^^-i: i-M^rf. 

<98> a 3-8: 2.85V3] Sl^L^IWH ^4^1 EMI 2] ^^xjojcf. 

<99> 
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IS. 3] 





PUT / All V / m \ 1 


48.48 


OA r\ A 

20. 94 


53.16 


19.91 


60 . 00 : 


19.83 


67.32 


19.53 


72.36 


20. 15 


80.16 


30.09 


82.68 


25.41 


95.52 


30.96 


1UU . ZU 




118.92 


29.09 


123.96 


30.70 


131.28 


31.21 


157.44 


25.65 


168.12 


29.94 


176.40 


24.16 | 


199.92 


33.56 | 


208.56 


28.62 


228.24 


30.00 


262.56 


32.35 


298.20 


27.55 



.2.3.jfEi ^sq^ 3.3v^i ^^i- 3.ov ^n>^s. #<y-*i-<*i #<y-=i ^^<y-* 

€ ^l3L* ^e)*>7l ^ ^lH SlSJl^l-ol] ^^^M- Al^^S] ^^^H 

3.0V nl^o] ^og-^. op^^aI^-^sI ^^^-S.*) 5]S4i7|-i-^ DC-DC 

oj-o] ^>^1^ nV^- T.^til^^o.s. ^^5.^1^1* <r 5U°-^ EMI* sl^sl-l: 

EMI ^.&&7ll 
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1] 

2] 

3i 

A J-7l 3.0V v)v}o) ^io^ <5}ir ^^S^l^l^ 

4] 

l ^<^^, 
5] 

35-25 
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6] 

*)1 5 5U°H, 
7] 

[3^* 8] 

*fl 7 %H1 $a^i, 

13 t 1 ^ 9] 

XI 7 %H1 Si^i, 

^-71 *M^Kgr 3.0V ?A^r ^r^°-sL *Rr ^^1^*1^ 

[^D" 10] 

XI 7 %H1 &<>H, 
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^1 ^€^^1. 
111 

^1 7 %H1 5^1, 
E^H^s^S}-, 

^"71 ^E^H^S^E!*! ^71^1^ °l-g-*H A J"7l tflolE-l 

«Rr °J}^^1#*H 
[^T 1 * 12] 

*fl 10 %H1 XI <H-H, 

#71 3]^-^]^- ^71^, 

6V °l#£l YDD #71 VDD # 0 *Mr ^H83fe #^7l^*I<y- ^ 2.5 ^ 

*1 3.3V31 VCOM #<S^r ^^Hr ^ ^-^^-S. ofl^^Al^-^sl #41 ^^l . 

13] 

^1 7 %H1 5^*1, 



35-27 



1020020079351 #^ ^*> : 2003/2/25 

14] 

15] 

*ii 7 sa°H, 

nl^ ^€ 7}&&<&3\- Q<&$\ HlJUoil 7l^}<*| ^7l A)i^o.^y E ^ ^ 

[$^* 16] 

^ 7 ^Hl fl^W. 
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17] 

*fl 7 %H1 
18] 

3.0V ^3 ^# < ?M: t^Kr 

[^*J- 19] 

18 %H] 5U°H, 

^■71 ^^-g: ^ #<y-*H ^^Sfl^oll ^S)^ ^oj-^. ^^*>7l 3t!- 

[^n 1 ^ 20] 

*fl 18 %H) Si^^, 
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21] 

^1 19 %H1 9X°]*\, 

6V ojAj-o^ VDD ^-71 VDD *1<SM: £-«$*H ^>7l^^<y- ^ 2.5 ^ 

*1 3.3V^ VC0M ^*Kr ^HJiLS. ^^^^1. 
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IS. 1] 

> ,_JL_ 

^~ T\ k I ^ini a mi^ is k Ef oi ?i 



vcc 



la 



2Z. 



DC-DC 



DL 



16 



^RGB,DDC 



14 



2 



GDC 



5II 
Ol 

EE 



G1 



Gn 



IT 



D1 



Clc Cst 



TFT 



3J7 



T 

15 



vcc 



Om 



ur 



L£ 2] 

VCC 



16 



i£DD,GMA1-10 
VCOM 



DC-DC 



VgH. 



VGL 



°!E1IHI0I^£| 



EJ-01 gj^^3£H 



CIIOIEI^gSli 



11 



■12 



.13 



.14 
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[51 3] 

1 ' 



as t • 



M5d 



^RGB.DDC 



IF 



1CVCC 



VCC 



DC-DC BSPI 



3l 



01 



G1 



Gn 



D1 



„ClG Cst 



VCC 



Dm 



UT 




cvcc 

(3.0V DlSJr) 
► 



^ 7 <» » 



ypD,GMA1-10, 
VCOM 



V 3H.VGL 



eiEUHIOI^SI. 



Eh- 



pioia^ssi. 
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IS. 5] 
Vcc> 



PWM 



52 



51 



PWM 
— T~ 



53 

/ 



-^cvcc 



IS 6] 
VCC>- 



62 



61 



63 



[S 7] 
VCC> 



71 



ell#Bl|o|E|/LDO 



Vref 



PFM 




PFM 






— »> 


1 



♦cvcc 



-**cvcc 



R 



r 
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[5L 8] 
VCC> 



R81 



R82 



-►CVCC 



[S. 9] 
VCC> 



R91 



-►cvcc 



iC92 



[5L 10] 

11CL 111 



grernirorzE b tJaoia ^rgb,ddc 




ai 

Bll 



:vcc 



§£1 



11 



DC-DC SS^I 



116 



GDC 



2 



01 

m 



G1 



Gn 



CVCC 





D1 


Dm 




^Clc Cst 




























c 

115 
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[5L 11] 

cvcc 

(3.0V Die!-) 

1 16 v . 



> 



) 



VDD,GMA1-10, 
VCOM 



DC-DC &^J\ 



Vi 



iH,VGL 



[S. 12] 
Level [dBuV/m] 
60 



50 
40 
30 
20 
10 



^^>: 2003/2/25 



£!EiIE||OI 



1 1 



\ ^112 



CIIOIEi^SaJ. 



}|0|^g£|. 



,.113 



.1 14 




30M 401SI 50M 60 M 70M 80M 10DM 

Frequency [Hz] 



30D1SI 



13] 

Level 
[dBuV/m] 
50 



50 
40 

30 
20 
10 



30M 40Rfl 



50M g0M 70M 80M 



100M 



Frequency [HzJ 




20QM 



300M 
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